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 ABSTRACT 
 Different studies have shown that people are aware 
of the benefits of dairy products, but a sizeable part 
of the world’s population still does not consume the 
recommended amount of dairy produce. The aims of 
the present research were to determine which dairy 
products are consumed by the middle-aged and elderly 
(50–81 yr old) living in Switzerland and to explore why 
some of this population segment are actually reducing 
their consumption of dairy products. On average, older 
Swiss adults consumed 2.6 portions of dairy products 
per day, which is slightly less than the recommended 3 
to 4 portions a day. Additionally, about one-quarter of 
the respondents indicated that they have reduced their 
milk or dairy consumption. The main reasons given for 
this decision were to reduce fat or cholesterol. A report-
ed difficulty in digesting some dairy products may be 
a further reason for limiting dairy intake, particularly 
cheese. It follows that a need for the propagation of ap-
propriate nutritional information about dairy products 
to the middle-aged and elderly exists. 
 Key words:  elderly , middle-aged , dairy , consumption , 
Swiss 
 Short Communication 
 In Europe, the proportion of elderly people is in-
creasing. By 2050, more than one-quarter (27%) of the 
population is expected to be aged 65 yr or older. Bet-
ter knowledge of health and nutritional status, as well 
as of appropriate nutritional behavior, might help to 
improve quality of life in the third and fourth ages of 
lifespan (Turconi et al., 2013). 
 Evidence exists that the public is aware of the im-
portance of milk and its products, especially for the 
positive effects of its calcium content on bone me-
tabolism (Wham, 2001; Bus and Worsley, 2003; Wham 
and Worsley, 2003; Davis and Katz, 2013). However, 
research has also shown that a significant proportion of 
the population still does not consume the recommended 
amount of dairy produce (Wham, 2001; Federal De-
partment of Health, 2012; Stewart et al., 2013; Turconi 
et al., 2013). It is therefore important to identify which 
dairy products are consumed by the elderly, and to 
understand the motives underlying nonconsumption or 
reduced consumption. 
 Participants and Study Design 
 For the present study, the LINK Institute (Lucerne, 
Switzerland) selected a total of 726 Swiss residents, by 
means of a telephone recruiting interview, according 
to age and region (German speaking = 50.3%, French 
speaking = 30.4%, and Italian speaking = 19.3%). For 
statistical reasons, the proportion of Italian-speaking 
participants was over-represented. The data were col-
lected by printed questionnaire, or by electronic online 
questionnaire (30%), between September and Novem-
ber 2012. The target group was consumers between 50 
and 81 yr old who were not living in a nursing home. 
 Questionnaire 
 The questionnaire comprised 4 sections. The first 
of these dealt with general questions about food and 
health [D. Gille, U. Bütikofer, M. Chollet, A. Schmid, T. 
Altintzoglou, P. Honkanen (Nofima, Tromsø, Norway), 
H. Stoffers, B. Walther, and P. Piccinali; unpublished 
data]. The second section, focused on dairy products, 
is the subject matter of the current paper. The third 
part concerned meat products [A. Schmid, D. Gille, 
P. Piccinali, U. Bütikofer, M. Chollet, T. Altintzoglou, 
P. Honkanen (Nofima, Tromsø, Norway), B. Walther, 
H. and Stoffers; unpublished data], and the final part 
sought personal data including sociodemographics. The 
questionnaire was made available in French, German, 
and Italian. 
 In the second part of the questionnaire, discussed 
herein, respondents were asked about their habitual 
dairy intake and their reasons for consuming these 
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products. The first question established whether the 
respondent consumes milk or dairy products. If not, 
they were requested to proceed directly to the section 
dealing with meat products.
Respondents’ intake of 11 different dairy products 
was measured on a 7-point frequency scale, as indicated 
in Figure 1. Where the participant consumed reduced-
fat dairy products, he or she had to specify the reason 
by choosing between “calories reduction,” “reduction 
of fat intake,” “better taste,” “better texture,” or “on 
recommendation from another person.” In the next 3 
questions, the consumer had to rate milk, yogurt, and 
cheese on 5-point Likert scales as healthy, safe, tasty, 
and easy to digest.
Respondents were asked whether they were reducing 
their consumption of (a) milk and (b) dairy products 
and, if so, to indicate their motives for doing so. Re-
sponses were recorded on 5-point Likert scale ratings 
of the following possible reasons: “because of changes 
in lifestyle (e.g., children left home)”; “do not tolerate 
it any more”; “do not like the taste any more”; “want 
to lose weight”; “want to reduce fat intake”; and “want 
to reduce cholesterol intake.” Two additional responses 
were offered for dairy products: “to reduce salt intake” 
and “to reduce sugar intake.” Explanatory variables 
included sociodemographics such as sex (categorical), 
age (continuous), education level (categorical), height, 
and weight (continuous).
Data Analysis
Questionnaires were analyzed using Systat13.0 (Sy-
stat Software Inc., Richmond, CA). Body mass index 
(BMI) was calculated as the ratio between weight (kg) 
and height squared (m2). To facilitate the statistical 
calculations, consumption frequency of dairy-based 
Figure 1. Consumption of dairy products by older adults living in Switzerland. (No values in the graph for data <1%).
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portions was transformed using the following scale: 
never = 0; less than 1 portion/wk = 0.5; 1 portion/
wk = 1; 2 to 5 portions/wk = 3.5; 1 to 2 portions/d 
= 10.5; 3 portions/d = 21; more than 3 portions/d = 
28. One portion is taken to be equivalent to 1 glass of 
milk (2 dL), 1 cup of yogurt (180 g), or 30 to 60 g of 
cheese. Descriptive analyses were used to describe the 
dependent variables.
Differences (P ≤ 0.05) were analyzed using the 
Kruskal-Wallis test, and pairwise comparisons were 
conducted with the Conover-Inman Test to detect sig-
nificant differences (P ≤ 0.05) between sex, spoken lan-
guage (French, German, Italian), education level (low, 
medium, high), BMI (≤25 or >25), and age (50–59, 
60–69, and 70–81 yr old). For these tests, statements 
were converted to numerical values: not important at 
all = 1; not very important = 2; neither nor = 3; quite 
important = 4; very important = 5. The answer “I do 
not know” and missing answers have not been taken 
into account.
Results
A total of 646 persons returned the questionnaire 
(89%) and 14 surveys had to be excluded due to in-
completeness or incorrect age (valid questionnaires n = 
632). Table 1 describes the sociodemographic distribu-
tion of participants.
Of the 631 respondents to the question, 474 (75%) 
consumed milk. More women and more French-speaking 
persons reported not drinking milk at all (P = 0.02 and 
P = 0.0001, respectively), but no significant influence 
of age, level of education, or BMI was observed. Of 
630 respondents to the question, 607 consumed dairy 
products (96%), and Italian-speaking people, in par-
ticular, did not (P = 0.002). No significant influence 
of sex, age, level of education, or BMI was noted. Only 
19 respondents (3%) consumed neither milk nor dairy 
products.
Responses to the questions about frequency of dairy 
product consumption are summarized in Figure 1. On 
average, 18 portions of dairy products (including milk) 
were consumed per week, of which 7 portions were fat 
reduced. The most frequently consumed product was 
reduced-fat milk (2.7% fat or less) at 4.5 portions per 
week, followed by full-fat cheese (3.7 portions), full-
fat or fat-enriched yogurt (3.6 portions), whole milk 
(3 portions), low-fat yogurt (1.4 portions), and low-fat 
cheese (less than 1 portion per week). No significant 
differences were observed in the consumption of dairy 
products across sex, language, education, BMI, or age, 
with the exception of consumption of goat and ewe milk 
products or reduced-fat products. With increasing edu-
cation and decreasing age, the consumption of goat and 
ewe milk products was higher (P < 0.05). In particular, 
goat dairy products were favored by Italian-speaking 
participants (Table 2), and ewe milk products by older 
adults with BMI ≤25 (P = 0.048). Again, reduced-fat 
yogurt was more often eaten by women (P = 0.003), 
and low-fat cheese by older adults with BMI >25 (P = 
0.03), as well as by Italian-speaking respondents (Table 
2). Conversely, French-speaking respondents consumed 
more skim milk (0.1% fat) and less low-fat milk (Table 
2). Fifty-three percent of our respondents reported 
consuming reduced-fat products, for reasons including 
to reduce fat intake (84%); to reduce intake of calories 
(59%); better taste (26%); on recommendation of an-
other person (19%); and better mouth feeling (17%).
Respondents with a BMI >25 more often mentioned 
reduction of calories or fat reduction as a reason for 
Table 1. Characteristics of the 632 respondents 
Item n (%)
Total sample size 632 (100)
Sex  
 Women 323 (51.1)
 Men 309 (48.9)
Age  
 50–59 yr 254 (40.2)
 60–69 yr 313 (49.5)
 70–81 yr 65 (10.3)
Language-region  
 German 318 (50.3)
 French 192 (30.4)
 Italian 122 (19.3)
Education  
 Low (compulsory school) 82 (13.0)
 Medium (A-levels, professional education) 280 (44.3)
 High (higher professional education, university of applied science, university) 248 (39.2)
 Other1 16 (2.5)
 No data1 6 (0.9)
1Not included in the statistical evaluation.
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consuming reduced-fat dairy (P < 0.05). Better taste 
was more often chosen by German-speaking respon-
dents (P = 0.0001) and recommendation from another 
person by French-speaking participants (P = 0.01). 
French-speaking respondents less often reported re-
duced calorie intake as a reason (P = 0.0001). As to dif-
ferences between the sexes, women more often agreed 
that reduced-fat dairy has a better taste (P = 0.047), 
and men more often answered that they consume 
reduced-fat dairy on the recommendation of another 
person (P = 0.032). Respondents between 50 and 59 
yr old also more often specified taste as a reason for 
their consumption of reduced-fat dairy products (P = 
0.034). No significant influence of level of education on 
the intake of reduced-fat products was noted.
The majority of the participants considered milk, 
yogurt, and cheese as safe, healthy, and tasty (Table 
3). These respondents also considered these products 
easy to digest, with the exception of milk (19%) and 
cheese, which was perceived to be rather difficult or 
very difficult to digest by 29% (Table 3). In particu-
lar, respondents with higher educational attainment 
answered more often that milk (P = 0.000) or cheese 
(P = 0.01) are difficult to digest and also rated the 
healthiness of cheese as lower than respondents with 
lower educational attainment (P = 0.016). Healthi-
ness, tastiness, and digestibility for milk and yogurt 
(P < 0.05), as well as the tastiness of cheese (P = 
0.000), were more often rated lower by French-speaking 
respondents, but German-speaking older adults more 
often indicated that cheeses are difficult to digest (P = 
0.000). Elderly respondents between 70 and 81 yr old 
more often reported that cheese is healthy (P = 0.016) 
or easy to digest (P = 0.010).
Across all respondents, 172 (27%) indicated that 
they were actually reducing their liquid milk consump-
tion and 158 (25%) reported a reduction in their dairy 
intake. The 2 main reasons for this lowered consump-
tion of milk and dairy were to reduce fat intake (47 
and 62%, respectively) or to reduce cholesterol intake 
(48 and 59%, respectively). Of these, 40% reduced 
milk intake because of intolerance, and 34% because of 
changes of lifestyle. Reduction of BW was mentioned 
by 29% and dislike of taste by 23%.
Table 2. Portions of milk and dairy consumed per week according to the language of the respondents 
Item (n)
French 
(n = 182–192)
German 
(n = 303–318)
Italian 
(n = 108–122)
P-valueMean SD Mean SD Mean SD
Whole-fat milk 2.99 4.95 2.83 5.01 3.39 4.54 NS
Full-fat cheese 3.70 3.55 3.80 4.05 3.39 3.46 NS
Full-fat yogurt 3.53 4.33 2.70 3.69 3.28 3.70 NS
Yogurt with added cream 0.62 1.68 0.50 1.28 0.68 1.87 NS
Goat milk and dairy 0.75b 1.74 0.38a 1.11 1.04c 1.95 ***
Ewe milk and dairy 0.61 1.56 0.36 1.06 0.47 1.49 NS
Low-fat milk 2.51a 4.57 4.05b 6.19 3.97b 5.48 **
Skim milk 1.13b 3.11 1.04a 3.56 0.29a 1.21 *
Lactose-free milk 0.35 1.75 0.21 1.44 0.63 2.42 NS
Low-fat yogurt 1.72 4.15 1.34 2.99 0.76 1.93 NS
Low-fat cheese 0.93a 2.44 0.80a 1.88 1.48b 2.86 ***
Total 18.02 13.49 17.40 12.33 17.33 12.04 NS
a–cMeans within a row with different superscript differ (P < 0.05).
* P < 0.05; **P < 0.01, ***P < 0.001.
Table 3. Percentage of respondents who agreed or disagreed that milk, yogurt, and cheese are healthy, safe, tasty, and easy to digest 
Product Attribute
Totally disagree 
(%)
Slightly disagree 
(%)
Neither agree  
nor disagree (%)
Slightly agree  
(%)
Totally agree  
(%)
Missing answer  
(%)
Milk Healthy 1.1 3.6 8.9 44.8 36.4 5.2
Safe 0.5 1.1 10.8 54.9 24.8 7.9
Tasty 2.4 3.6 10.6 43.7 32.8 7.0
Easy to digest 4.4 14.4 17.1 40.3 16.1 7.6
Yogurt Healthy 0.6 1.1 7.9 52.5 33.4 4.4
Safe 0.5 2.1 10.6 56.8 24.1 6.0
Tasty 0.6 1.4 4.9 46.5 41.0 5.5
Easy to digest 0.5 4.3 9.7 50.0 29.9 5.7
Cheese Healthy 0.6 3.5 8.1 52.7 30.9 4.3
Safe 0.2 2.2 8.7 58.2 24.8 5.9
Tasty 0.5 0.6 3.0 38.3 53.2 4.4
Easy to digest 0.9 27.8 17.1 39.4 9.5 5.2
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More middle-aged and elderly respondents with BMI 
> 25 reported reducing their milk consumption to re-
duce weight (P = 0.005). Italian-speaking respondents 
indicated more often than German- and French-speak-
ing respondents that they drink less milk to reduce 
cholesterol intake (P = 0.003). No significant influence 
of level of education, sex, or age was seen.
Further reasons for limiting dairy intake (excluding 
milk) were (a) reduction of BW (45%); (b) reduction 
of sugar intake (43%); and (c) reduction of salt intake 
(38%). Changes in lifestyle were cited by 34%, and in-
tolerance for dairy products by 20%; the latter reason 
was more often mentioned by women than by men (P 
= 0.045). Italian-speaking participants, by comparison 
with respondents from other Swiss regions, also more 
often reduced their consumption of dairy products to 
reduce their salt or sugar intake (P = 0.005 and P 
= 0.018 respectively). With increasing age, cholesterol 
reduction was more frequently advanced as a reason for 
reducing consumption of dairy products (P = 0.026). 
Among respondents between 50 and 59 yr old, changes 
in lifestyle were reported more often than by older re-
spondents as a reason for reducing dairy consumption 
(P = 0.012). No significant differences were observed in 
reduction of intake of dairy products in respect of level 
of education or BMI.
Slightly Too Low Dairy Consumption
According to the sixth Swiss nutrition report (Fed-
eral Department of Health, 2012), the percentage of 
the population consuming no milk or dairy products 
has increased in recent years—a trend also observed in 
the United States (Federal Department of Health, 2012; 
Stewart et al., 2013). The present findings indicate that 
only 3% of respondents aged 50 to 81 yr old neither 
drink milk nor consume dairy products, slightly less 
than the 5% of the total Swiss population documented 
in the Swiss nutrition report (Federal Department of 
Health 2012).
In the present case, milk contributed significantly to 
the total intake of dairy products, followed by yogurt 
and cheese. On average, 2.6 portions of dairy products 
are consumed per day (18 portions per week), which 
is slightly less than the recommended 3 to 4 portions 
per day for elderly people (Swiss Society for Nutrition, 
2011). Only 32% of respondents here reported consum-
ing 3 or more portions of dairy products per day, al-
though this is still more than the 10% of the total Swiss 
population documented in the Swiss nutrition report 
(Federal Department of Health, 2012). An explana-
tion may be that elderly people are more affected by 
osteoporosis and may therefore be more aware of the 
importance of calcium provided by dairy products.
Consumption of Low-Fat Dairy Products
A study of students in Norway, Denmark, and 
California showed that fat content, healthiness, and 
taste were the most important motivators for choos-
ing energy-reduced dairy products (Johansen et al., 
2011). In our study, 53% of respondents reported con-
suming reduced-fat products, principally to reduce fat 
consumption (84%) and to reduce calories (59%), with 
better taste cited by only 26%.
Excepting milk, a general preference exists for full-fat 
dairy products among older adults in Switzerland—
indeed, 10 portions of full-fat dairy products (milk, 
yogurt, cheese) are consumed on average per week, 
compared with 7 portions of reduced-fat products. In 
the United States, as well, figures of consumption are 
higher for low-fat milk than for full-fat milk (Stewart 
et al., 2013). Consumption of whole milk was similar 
across all regions of Switzerland, but elderly French-
speaking participants indicated that they consumed 
less milk that is partially fat reduced, but more skim 
milk, than German-speaking and Italian-speaking 
respondents. This preference for skim milk among 
French-speaking respondents seems to contradict the 
finding that these respondents less often reported lik-
ing the taste of reduced-fat dairy or wanting to reduce 
their calorie intake by consuming reduced-fat dairy. 
Conversely, French-speaking respondents did not eat 
more reduced-fat cheese or yogurt than respondents 
from other regions. It would be interesting, therefore, 
to know in which form older French adults consume 
skim milk—for example, in coffee or on its own.
In the present study, no difference was found between 
men and women in consumption of partially reduced-
fat milk. This conflicts with findings from an Australian 
study where reported consumption of reduced-fat milk 
was higher among women (Bus and Worsley, 2003). 
According to our survey, women consume significantly 
more reduced-fat yogurt than men. This finding was 
noted in an earlier Swiss study (Beer-Borst et al., 
1994). By way of explanation, some authors proposed 
that women focus much more on fat content and weight 
control than men (Rozin et al., 1999; Johansen et al., 
2011). Interestingly, in our study, both sexes reported 
choosing reduced-fat products to reduce fat intake or 
calories, with no significant sex difference; neither was 
any significant difference present between men and 
women in terms of concern about fat in dairy products 
(results not shown). Instead, women mentioned more 
often choosing reduced-fat products because they pre-
fer the taste. It is therefore plausible that some women 
over 50 yr old consume reduced-fat yogurt because of 
the taste, rather than because they are more focused on 
weight control.
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Reasons for Reduced Consumption  
of Dairy Products
Twenty-three percent of older adults reported reduc-
ing their milk consumption and 25% reported reduced 
consumption of dairy products by comparison with 
earlier periods of their lives. Their main purpose was 
to reduce cholesterol or fat intake or both. As both 
components were in the past identified as risk factors 
for the development of coronary heart disease, it seems 
likely that more elderly people may still believe this. In 
fact, most of the current research does not link a high 
dairy intake with an increased risk for coronary heart 
disease (FAO, 2013).
Several studies have reported that respondents as-
sociate dairy with an increase in BW (Wham, 2001; 
Bus and Worsley, 2003; Nolan-Clark et al., 2011). 
Respondents with BMI >25, in particular, indicated 
that they had reduced milk consumption to reduce 
their BW. This behavior may be explained by the fact 
that, among 42 countries that recommend consump-
tion of dairy products, 26 favor low-fat or fat-free milk 
(FAO, 2013). According to other authors, the empirical 
evidence does not support the hypothesis that fat or 
high-fat dairy foods contribute to obesity (Dougkas et 
al., 2011; Kratz et al., 2013). In Switzerland, the recom-
mendations for dairy products intake were adapted in 
2011, whereas the advice favoring reduced-fat milk and 
dairy products was removed (Swiss Society for Nutri-
tion, 2011). It seems likely, however, that this informa-
tion has not yet been taken on board by the population 
at large.
One factor that may contribute to more limited 
dairy intake is individual difficulty in digesting dairy 
products. According to our survey, more elderly people 
had problems with the digestion of cheese (29%), as 
compared with milk (20%) and yogurt (5%). Among 
the 119 respondents who had decreased their milk 
consumption, 40% reported that they had developed 
intolerance to milk. In respect to dairy products, 20% 
of the 106 respondents reported changing their habits 
of consumption because of dairy intolerances.
Nevertheless, most older respondents here considered 
milk, yogurt, and cheese as safe and healthy, and they 
did not report reducing their dairy intake. Specifically, 
when asked about their concerns about dairy prod-
ucts, only 4% were very concerned about fat content, 
whereas 24% were slightly concerned—a fact reflected 
in the higher intake of whole-fat dairy portions (10) as 
compared with reduced fat (7) in Switzerland.
A strength of the present study is the large age range, 
50 to 81 yr, which yields important information about a 
part of the population that will continue to increase in 
the near future and is not usually considered in surveys. 
Conversely, the relevance of any overarching conclu-
sions must be tempered by the fact that the current 
study was limited to Swiss citizens.
Conclusions
The majority of participants in our study did not 
consume the recommended amount of dairy products. 
Additionally, a significant part of the population is re-
ducing consumption of dairy products for reasons that 
are not scientifically supported. Information campaigns 
specifically targeting the middle-aged and elderly are 
needed to increase their awareness of the nutritional 
value of dairy products, and their role in a healthy diet.
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